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Variation in Properties of Seawater Flooded and Non-Flooded CSPE
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Abstract - Chlorosulfonated polyethylene (CSPE) was not flooded seawater and flooded seawater & freshwater for 5 days,
respectively, and these samples are referred to as BSF(before seawater flooding) and ASFF(after seawater & freshwater
flooding), respectively. The apparent density, dissipation factor, relative permittivity, melting temperature, dielectric breakdown
time and increased time of applied voltage are higher than those of BSF, but the insulating resistance, dielectric strength,
percent elongation and glass transition temperature of ASFF are lower than those of BSF. The differential temperature of
those is 0.026 ~0.028(°C) after AC and DC voltage is applied to ASFF, respectively, and the differential temperature of those is
0.013 ~0.037(°C) after AC and DC voltage is applied to BSF, respectively. In the case AC and DC voltage is applied to ASFF as
well as BSF, the variations in temperature of AC voltage are higher than those of DC voltage. It is investigated that dielectric
loss due to dissipation factor(tans) is related to electric dipole conduction current. It is certain that the ionic (electron or
hole) leakage current was increased by conducting ions such as Na™, A~, Mg**, SO}~, G&** and K™, those are related to
cured atoms of O and S that relatively increased after seawater flooding.
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Fig. 1 Variation in apparent density of CSPE
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Fig. 2 Variation in dielectric strength of BSF CSPE
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Fig. 3 Variation in dielectric strength of ASFF CSPE
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[8, 13].

ZAY 2TA(CTHT000, WIKA, UK)S AFE8H0i[14]. DC/AC
HetS CSPEO 2zt 300V, 500V &F 700VE QI7}st & AC Fe
DC MYV} Wie] 2=AE 18 113 120] LFERAQACH

a9 11, 12001 UERS BRQF Z0] CSPEZL BSFQF ASFFO A
Lol ACHYE Q7IE wiZh DC MY QI7re miRcH 22t 0.01
3~0.037(C)Qt 0.026~0.028(°C) =A VERIA QCh

3. 2y yza W 28

F 1(mm) FA9 BUEH= MAE CSPE(T #)E 59 S¢
sls=l6]ol FRSH & KA AXEA, 5YT Br[6]2 AXT
=4 ds

S AMIAZX SH9ICE CSPEY &l - E4ER A - =
g o7 ZARSH Zak= ket 2ok

1. ASFFO] ZHY] W9 HHFo] BSFO A HUl= HAlSH
A 20lKE olge QRO 93] 449t g9 AR peak
binding energygt0] 1.0eV Ol4 shift a3t 1 [15], Atebstg it
71884 (vulcanization) Q2 4FA0L g0l E71E0] H3I7t A
SHAl LAlE Zloz AZHECE

2. ASFF9] QI7FAQ} ASAIRMe BSFO 2 HE
O 27 Q7ie o ddlo] uhEm 19 Fof
OFF WA LEILLE olfE i 29 o &
2]

3. ASFFO] AQIAg0] BSF HI} WolRlE o]9E dl¢ @9
9 ol2(a", a ., Mg, 0}, Gt KHBOl Qs AERE
RF7L Bold Zog M7h =l

4. ASFF9] REIFOI2L9 88%7 BSFELE ZH2t HlAlshH
Al W1 =2 0|Re ASFFOlA Zstrt RIAIGHA LEEQ7]
2oz MZIECh

5. oRERe ocRiCoﬂ O|E3H=B[7-9]. ASFFo| RERFO
BSFECH= &4 Fuert € 8 o =/ U=, 1 olw
E AREZ Halyt 79 gl vhHol "AoIAgo] Yotk 9l
7] wEolch.

6. ASFFO] MAIg0] BSFOl 77.34(%) 2 "WolRE O]
ASFFOIA A3t nAISHA SlE ] tiEoz Azt

rr

AC T DC A¢ Q718 m] BSFQF ASFFO 2ErH= 22}
0.013 ~ 0.037(°C)2} 0.026 ~0.028(C)E AC LRIV} & w7} &=
A UEhE olfe Zaisddo 7191st 8RS SAA &1t

(=) A<
B

A7 e LA 7ol 9t ZlYe #Ee -+ A

i)

e

A =
B A= AXEONEHs] 9oF SRR OFExiG
(No:1305001-0214-WT131)Q] A|¥& Hol 3ist AR
QPR TAIR O] A+ AL,

1728

References

[1] Accident of Fukushima NPPs in Japan: Outcomes and
impact, and lessons learned (Interim Report), Korea
Advanced Institute of Science and Technology, Depart-
ment of Nuclear and Quantum Engineering, 2011.

[2] US NRC NUREG/CR-7000, “Essential Elements of an
Electric Cable Condition Monitoring Program", Brook-
haven National Laboratory, Upton, NY, 2010.

[3] Ruofel Zhao, Shujun Cheng, Yan Shun, and Yongjun
Huang " Preparation of Chlorosulfonated Polyethylene
by the Gas-Solid Method", Journal of Applied Polymer
Science, Vol.81, pp. 3582-3588, 2001.

[4] Zhe Wang, Hongzhe Ni, Yuling Bian, Mingyao Zhang,
and Huixuan Zhang " The Preparation and Thermo-
dynamic Behavors of Chlorosulfonated Polyethylene",
Journal of Applied Polymer Science, Vol.116, pp. 2095-
2100, 2010.

[56] Varapon Tanrattanakul and Anida Petchkaew, "Mecha-
nical Properties and Blend Compatibility of Natural
Rubber-Chlorosulfonated Polyethylene Blends", Journal
of Applied Polymer Science, Vol.99, pp.127-140, 2006.

[6] Myueong-Kyun Kang, Jung-Hoon Lee, Seung-Hoon
Lee, Jun-Soo Jeon, Young Park, Ki-Yub Park, Kyu-
Won Jeong and Yong-Deok Shin."Effects of Freshwater
Flooding on Properties of CSPE with Number of
Dried-Days", J. KIEEME, Vol.26, No.8, pp.597-601,2013.
2006.

[7] http://www.lambient.com. "AN11-LT-451 and LCR Meter
Comparison and LT-4203 Parallel Plate Test Fixture",
Version 1.0, Lambient Technologies L.L.C., 2014.

[8] Jong-IL Kim, Myeung-Ye Lee "High Voltage Electric
Discharge Olasma & Application", 1st Edition, P.251-
276. KyoBobook. 2012.

[9] Adrianus J. Dekker "Electrical Engineering Materials",
3rd Edition, P.62-78. Prentice-Hall, Inc., Englewood
Cliffs.. 1973.

[10] http://kor.mt.com/kr/ko/home/products/Laboratory_
Analytics_Browse/TA_Family_Browse.html

[11] William D. Callister, JR. "Materials Science and
Engineering -An Introduction", Fifth Edition, P.473-
519. John Wiley & Sons, Inc.. 2000.

[12] http://www.yeonjin.com, " 7ZXA™ Texture Analyzer"

[13] Jun-Soo Jeon, Seung-Hoon Lee, Jeong-U Lee, In-
Yong Kim, Seong-Hyun Ji, Hwang-Hyun Jeon and
Yong-Deok Shin. "Effects of Seawater Flooding on
Electrical and Physical Properties of EPR for Cable in
NPPs", Proceeding of the KIEEME Annual Autumn
Conference 2014, pp.1563. 2014.



[14] http://www.aslltd.cuk "CTH7000, hand-hand thermo-
meter, WIKA, UK.

[15] Yong-Deok Shin and Jeong-U Lee, "Effects of Sea-
water and Freshwater Soaking on Chemical and
Electrical Condition Monitoring of CSPE", pp.1193-1194,
KIEE Summer Conference 2015.

0] A £ (Jeong-U Lee)
19899 6 19¥4. 20144 AZJoistal &
7 st drigsh £, A dZtista
} ek ®r1Egstt AAtrd
Tel : 010-3185-1560
E-mail : lojix990@naver.com

Z 9 2 (In-Yong Kim)
1969¢ 69 23, 1995 HAFuistu
Suhst Frlgsh &9, 20119 HF
thsta  thshd  AVISshaiAAb. 2014

W ogguen et R/IEsuHE.
AN SEAREEslEd ARG
YA

Tel : 010-8956-2770
E-mail : k605kiy@kins.re.kr

Al d & (Seong-Hyun Ji)
19679 1€ 0594, 1992d A=isty &
et ®7IEgEt EY. 19948 A=ty
el R71EStatAAL. AGASHA O 71EAL
19949 o1& SHEARRE ¢It4. 1997E ~
S} SR RV |Ed ASRIgIA
AHAATA
Tel : 010-3207-2660
E-mail : shjj@kins.re.kr

:|°|=
=+
0E
i3
=

- Fo| CSPE S4u 3

Trans. KIEE. Vol. 64, No. 12, DEC, 2015

A & 8 (Hwang-Hyun Jeon)
1958 129 184, 1984 AThsty =
s Ar1ssh E9Y. 19841 ~19874
EASE mitlo] 252, 19878 ~1991¢ ()
AuaE 22 20008 Ytista st
R7|ZetHAIAD. 20139 Fgthsta tist
¢ A71Zst HAPE
Tel : 010-9557-8582
E-mail : selimon@daum.net

Al € Y (Yong-Deok Shin)
1953 11€ 1894, 1983 AZJuistal &
st "rIgsht £, 1983 ~ 1988
st oI £u B ZAL 1988 ~1990H
ALRZ(F) Y74 &E 1991E At
Toistn ek Wr)EstHEHEh. 1998\,
200519 Pennsylvania State Univ. Visiting
Professor. SIAl dtistul ZItist A7)
Tapat WA/2A/EALATL: AT
Tel : 010-8647-7728
E-mail : ydshin@wonkwang.ac.kr

1729



